The influence of disaccharides on the development of systemic acidosis in premature infants was studied by observing the changes that occurred in the blood after oral administration of carbohydrates. Lactose produced a small rise in levels of reducing sugar in blood, a stepwise increase of lactate concentrations, and a simultaneous drop in blood pH and CO 2 in serum. There were no acid-base alterations, and there was a greater increment in reducing sugars in blood in full-term patients with intrauterine malnutrition (IUM) and in premature infants after month 2 of life.
Introduction
The quantity of disaccharides that can be digested and absorbed by premature infants is limited because of low intestinal disaccharidase activity and reduced total enzyme activity as a function of the small area of intestinal surface [2, 15] . Disaccharidase deficiencies lead to disaccharide malabsorption with carbohydrate hydrolysis and fermentation occurring mainly by bacterial action. This generates large amounts of organic acids [43] and produces stools with a low pH and high lactic acid content, as found in newborn infants [40] .
Recently, Torres-Pinedo et al. [42] showed that the organic acids generated from carbohydrates in the intestinal lumen play an important role in the disturbances of acid-base equilibrium of infants with diarrhea. These acids are absorbed in part and are neutralized in the gut by secretion of large quantities of cations with loss of bicarbonate, thus increasing the H+ ion concentrations of body fluids. If protons are released by the body, the net effect on acid-base homeostasis will depend on the efficiency of renal acidification and of the body buffering systems [21, 33] . These mechanisms are known to be impaired in premature infants [17, 41] and may account for their inability to compensate for the increase in H+ ion concentration resulting from disaccharide maldigestion.
This report describes our findings of the influence of disaccharides on the development of systemic acidosis in the premature infant, as reflected by the changes occurring in blood pH values and levels of CO 2 in serum after oral administration of carbohydrates.
Materials and Methods
One hundred and seventeen healthy premature infants were studied at the Hospital de Pediatria, Centro Medico Nacional, I.M.S.S. The mean birth weight, length, head circumference, and gestational age ±95% confidence intervals were as follows: 1.57 ± 0.34 kg, 40.9 ± 1.3 cm, 28.9 ± 0.7 cm, and 33.7 ± 0.9 weeks, respectively. The patients were fed a standard nursery formula after 24 hr of age. The percentage composition of the formula was: lactose, 5.4; protein, 1.2; fat, 2.9; and minerals, 0.3. The amounts were varied according to the weight of the infants and gradually increased so that by the end of week 1 of life the babies were receiving 150 ml/kg of body weight in six divided doses. After receiving parental consent, and following a 4-hr fast, each of the patients received an oral load of carbohydrate. Observations were made of subsequent changes in blood pH values and levels of lactic acid, reducing sugars, CO 2 , and electrolytes. Lactose, sucrose, glucose, galactose, and fructose [44] were given by stomach tube as a 20% solution; the dose was 1.75 g/kg of body weight, unless otherwise specified. All blood samples were obtained from capillary blood by heel puncture.
In four male premature infants the effect of lactose loading on stool composition was also determined. The feces were collected for a 24-hr basal period before lactose administration, and for a comparable period after the oral load. During each of these consecutive 24-hr intervals the infants were fed the same amount of milk formula. Contamination by the urine was avoided by using a separate collecting system. Each bowel movement was signaled by an electronic device similar to the one described by Kallen and Burg for collection of urine [30] , and immediately a weighed aliquot of the stool was placed in a bottle containing 1.0 N HC1 and 0.04% NaFe as preservative for quantification of lactic acid and reducing substances. A second sample was weighed and homogenized, and after centrifugation the supernatant fluid was analyzed for content of sodium, potassium, and chloride. The remainder of each fecal sample was used to determine the wet and dry weight and the pH.
Blood pH values were determined at the bedside with a glass electrode potentiometer [45] , and readings were corrected to 37°. The level of CO 2 in serum was determined in a microgasometer [46] as described by Natelson [36] . Blood values and levels of lactic acid in feces were measured by the method of Barker and Summerson [3] . Total reducing sugars were determined in blood and gastric content according to the method of Nelson and Somogyi [39] . Reducing substances were analyzed in the gastric and stool contents as described by Folin-Wu [37] . Sodium and potassium levels in serum and in feces were determined with a flame photometer [47] , and the chloride level was quantified in an automatic chloridometer [48] by the method of Cotlove et al. [14] . The data were analyzed statistically according to Natrella [38] . The studies were conducted in a 2 X 2 factorial design, and a two-variable classification was utilized to perform the analysis of variance of the means [16] unless otherwise specified.
Results
The responses of 20 premature infants to an oral load of lactose were compared with those of 5 full-term infants with intrauterine malnutrition (IUM), and of 5 control patients (premature infants after month 2 of life) (Fig. 1) . Premature infants, less than 3 weeks of age, had a highly significant drop in blood pH within 15 min after the disaccharide load. The fall reached a mean maximal value of 0.09 pH unit at 30 and 45 min; a gradual recovery to basal levels occurred by 120 min. In contrast, patients with IUM and control infants had no significant changes in blood pH values. Simultaneously, in premature infants, a mean drop of 2.63 mEq/liter in the level of CO 2 in serum occurred 60 min after the oral load and remained low thereafter. In infants with IUM a mean drop of 1.75 mEq/ liter occurred at 30 min in the level of CO 2 in serum followed by a gradual recovery, and in the control group the serum bicarbonate concentration was not modified from the basal levels by the oral lactose load. In addition to the development of metabolic acidosis, there was a gradual increase in lactate levels in the blood of the premature infants, from a mean basal concentration of 17.08 to 22.20 nig/100 ml at 120 min after the oral load. Patients with IUM did not have a rise in lactate levels (mean of 19.08 mg/100 ml). The control group started with higher basal levels of lactate in blood (mean of 38.16 mg/100 ml) which rapidly decreased at a rate of 0.053 mmole/liter/min during the first 30 min after the oral load, remaining stable thereafter. Lactate differences between the three groups of patients were significant and could be accounted for in part by the pattern of physical activity and the response to the gastric intubation before the oral load. Table III . The number of patients studied in each group was 20, 5, and 5, respectively.
As described by Graven et al. (24) , the concentrations of lactate in the blood of infants are directly related to the degree of physical activity, and the levels decrease following rest at a rate of 0.005-0.1 mmole/liter/min. The stepwise increase in lactate concentrations in blood, however, that occurred in premature infants after the oral load could be related to the lactose administration; this response was similar to the rise observed by others after the infusion of carbohydrate solutions [9, 8, 13, 26] . As expected, the levels of blood reducing sugar (BRS) increased after the oral load of lactose, but the amount, the rate, and the time of maximal elevation over the basal levels differed in the Comparison of changes in blood pH values and levels of CO 2 in serum of premature infants given oral loads of lactose and mannitol. Five infants were pair-matched for weight (± 50 g) and for age (± 1 day). They were studied during the first 3 weeks of life when given lactose orally (X) or when given an equimolar dose of mannitol (•). After the oral load of lactose blood pH values fell a mean maximum of 0.06 at 30 and 45 min and the level of CO 2 in serum had a mean maximal drop of 2.52 mEq/liter at 60 min. In contrast, after the oral load of mannitol no changes were induced. The differences in the response to these oral loads were highly significant (P < 0.001). The least significant difference at a 5% level was 0.04 for blood pH values and 1.68 mEq/liter for the levels of CO 2 in serum. Data are means. The variance of each mean is shown in Table III. three groups of patients. The premature infants had a diminished absorption of lactose, as reflected by a reduced and delayed elevation in BRS, a phenomenon which has been reported by others [5, 29] .
In an attempt to clarify the mechanism producing metabolic acidosis in premature infants by lactose loading by mouth, a study was conducted to evaluate the response to an equimolar load of mannitol (Figs.  2, 3, and 4) . The oral load of lactose induced a highly significant drop in blood pH values and in CO 2 levels in serum; in contrast, no changes were produced by mannitol. The bicarbonate loss following lactose was not a CO 2 -chloride exchange as shown by the simultaneous drop in levels of chloride in serum and rising Na:Cl ratios. The decreases of both chloride and bicarbonate levels must be accounted for by the accumulation of other anions, presumably organic acids. Indeed, in addition to the development of metabolic acidosis and chloride loss, there was a simultaneous rise in the levels of lactate in blood in all premature infants given lactose, comparable to that seen in children with diarrhea as described by Torres-Pinedo et al. [42] . The amount of lactic acid increase over the basal concentrations (A), however, did not account for the reduction in the levels of chloride in serum, for the maximal lactate value was 0.81 mmole/liter or only one-ninth of the anion substitution for chloride. Other organic acids with a low pK o such as those produced in patients with diarrhea due to lack of specific disaccharide-splitting enzymes [43] or after milk administration [42] probably account for the anion substitution; however, they were not measured.
Disaccharide malabsorption might have ultimate Changes in electrolytes in serum of premature infants given oral loads of lactose and mannitol. An index of undetermined anions is plotted as the difference between the sodium concentration and the sum of chloride and bicarbonate levels. The differences in the response to these oral loads were highly significant (P < 0.001). The least significant difference at a 5% level was 5.90 for the undetermined anions, and 0.45 mEq/liter for the chloride levels in serum. Both groups of patients presented a decrease in the potassium concentration in serum after the oral load; however, there were no significant differences among the two groups. This fall was similar to that induced by insulin administration [7] . The data were obtained simultaneously with those depicted in Figures 2 and 4 , and the code is the same. The variance of the means is shown in Table III. bearing on acid-base balance by altering the final stool composition. None of the patients here described, however, nor those studied by others [5, 29] developed diarrhea after the small oral load of lactose which was sufficient to induce metabolic acidosis. Table I shows data on the stool compositions of two patients (7 and 77) who received this small oral load. There were no fecal changes induced by lactose administration and the 24-hr carbohydrate excretion was below 200 mg/24 hr, a result similar to that found by Ford and Haworth [19] . Since the colon has a large capacity to absorb water and solutes [20] , the changes induced by the oral load high in the intestine could have been compensated for by the lower segments, leaving the stool findings unaltered. When the functional capacity of the intestine was tested with the larger dose of lactose (80 g/m 2 of body surface area), which has been used to study infants after recovery from gastroenteritis [12, 34] , diarrhea ensued; the pH of the stools dropped to a low of 4.50; and carbohydrates, lactate, and electrolytes were excreted in increased amounts (Table I) . These fecal changes increased progressively to reach a peak and subsequently returned to the initial values, while only 5-10% of the ingested sugar was recovered as total reducing substances in the stools. Similar findings were reported by Torres-Pinedo et al. [42] . The result of the large lactose load was acidification of body fluids reflected by a marked drop in blood pH values to a low of 7.22 4-5 hr after the oral load. In the younger of the two infants tested, metabolic acidosis persisted; and 24 hr after the oral load his blood pH was only 7.33. The older infant was able to recover to basal levels by the 6th hr.
If proximal intestinal absorption of lactose is partially impaired, the resulting large supply of this carbohydrate to the distal segments of the bowel might cause overproduction of lactic acid and other organic acids as a consequence of fermentation by bacterial action [42, 43] . In order to study the effects of gut sterilization on the development of systemic acidosis induced by lactose, a group of six infants was studied after treatment with neomycin (Fig. 5) . These infants also developed metabolic acidosis with elevated levels of lactate in blood. These changes were comparable to those that were induced by oral loading of lactose in previously described groups which had a nonmodified intestinal flora.
Enzyme induction by substrate may in part explain increases in lactase activity and in lactose handling, which occur after birth. A diet containing sucrose has been shown to increase sucrase activity in the intestine Changes in lactate and reducing sugar levels in blood of premature infants given oral loads of lactose and mannitol. After the oral load of lactose there was a gradual increase in the lactate levels in blood from a mean basal concentration of 16.52 mg/ 100 ml to a maximum of 23.84 mg/100 ml at 90 min. In contrast, those given mannitol did not have any rise over the basal levels. The differences in the response to these oral loads were significant (P < 0.001). The least significant difference at a 5% level was 3.22 mg/100 ml for the lactic acid, and was 27.88 mg/ 100 ml for the reducing sugars. The data were obtained simultaneously with those depicted in the previous two figures, and the code is the same. The variance of the means is shown in Table III. of rats [4] , and lactase activity has been shown to be substrate-induced in microorganisms [22, 23, 35] . If this applies to the human neonate, a diet containing lactose may in part be responsible for stimulating an increase in lactase activity and improvement in lactose tolerance during week 1 of life [5] . Thus, seven 1-week-old premature infants were studied after an oral load of lactose that contained the amount of this disaccharide which had been ingested in each formula feeding for the previous 4 days. Again, metabolic acidosis was induced with a high rise in levels of lactate in blood. The results were similar to those depicted in Changes in blood pH values and in levels of lactic acid and reducing sugars in blood, and levels of CO2 in serum of six neomycin treated premature infants given lactose orally. The dose of neomycin was 50 mg/kg/24 hr, per os from days 3 to 8 of life. The differences from the basal levels were significant for each of the four parameters measured. The analysis of variance of the means was performed by a single variable of classification [38] . The least significant difference at a 5% level for pH was 0.04, for CO 2 was 1.91 mEq/liter, for lactic acid was 7.60 mg/100 ml, and for reducing sugars was 15.87 mg/100 ml. Data are means. The variance of the means is shown in Table  III. age on the response to oral loads of lactose, and to evaluate the changes induced by another disaccharide, namely sucrose, and a monosaccharide, glucose. The changes in blood pH values induced by these sugars are shown in Figure 6 . There was a difference in the response of premature infants to each of these loads: those receiving lactose presented a highly significant drop in blood pH values within 15 min after the oral load, whereas those given glucose manifested no changes. The infants given sucrose showed a significant fall in pH, but it was less intense than that obtained after lactose administration. Age did not mod- Fig. 6 . The variation as a function of age in the response of blood pH values of premature infants to oral loads of three different carbohydrates. Lactose, sucrose, and glucose were given to three groups of infants: those less than 24 hr of age, prior to the first feeding (X); those 3-5 days of age (•); and those 20-21 days of age (O). The carbohydrate administered was randomly selected. The differences in the response to each of these oral loads were highly significant (P < 0.001) for the three age groups. The least significant difference (LSD) at a 5% level for groups I and II was 0.06 and for group III was 0.05. The influence of age was significant for the lactose groups (P < 0.001). The LSD was 0.06. Data are means. The 95% confidence interval for these means ranged from 0.019 to 0.042 at any of the times depicted. The number of patients studied in each group varied from five to seven.
ify the response of blood pH values after glucose or sucrose administration. As the infants grew older, however, the fall in blood pH values in response to lactose was diminished. The patients tested with lactose prior to the first feeding were the ones with the most striking fall in blood pH; subsequently, with advancing age, this drop was less marked. The improvement presumably reflected maturation more than enzyme induction by substrate. No attempts were made to clarify the response to repeated lactose loadings in the same infant.
The differences according to age in the response of the premature infants to oral loads of carbohydrate as reflected by changes in bicarbonate in serum and levels of lactic acid and reducing sugars in blood are shown in Table II . The CO 2 concentration dropped after the oral load of each of the three carbohydrates; however, the basal level, the intensity of the fall, and the rate of recovery were influenced by the age of the infants and by the type of sugar administered. Higher basal levels were attained as the infants grew older in the three groups studied. The lowering of CO 2 levels in the premature infants produced by lactose during day 1 of life was the most marked and persisted throughout the 120 min; the mean maximal drop in bicarbonate concentrations in serum was 3.2 mEq/liter at 60 min after the oral load. In contrast, when lactose was administered to infants who were 3-5 days of age, mean bicarbonate fall was 2.3 mEq/liter, and in the 3-week-old infants it was only 1.5 mEq/liter. After the oral load of sucrose bicarbonate concentrations in serum fell a mean maximum of 2.5, 1.9, and 1.9 mEq/liter in the three groups, respectively; and after the glucose load the drop was never more than 1.3 mEq/liter in any of the groups tested.
The lactate concentrations in blood were similarly increased by the oral load of the three carbohydrates, and the differences in the A lactate levels induced by lactose, sucrose, and glucose were not significant. The basal levels and the amount of increase, however, were influenced by the age of the patient: lower basal levels and smaller rises in levels of lactate in blood were observed as the infants grew older. As mentioned before, the effect of various carbohydrates in producing lacticacidemia has previously been shown in human subjects [9, 8, 13, 26 ]. It appears that lactate accumulation is the result rather than the cause of the development of metabolic acidosis in the premature infant, since blood pH changes quickly bring about lactate increments [27, 28] .
As shown by the lowermost rows of Table II , the elevation of concentrations of BRS was influenced by the type of carbohydrate given and by the age of the patient. After the oral load of either of the disaccharides there was a diminished rise in levels of BRS compared with the one induced by glucose. The differ- 1 The variation in the response of premature infants to different oral loads of carbohydrates is shown. The concentrations of GO2 in serum, lactic acid in blood, and A reducing sugars are recorded.The least significant differences (LSD) at 5% level for the GO2 concentrations in serum were as follows: 0.7, 0.8, and 0.4 mEq/liter for the concentrations found at any time after the oral load of the different carbohydrates for groups I, II, and III, respectively; 0.6, 0.5, and 0.3 mEq/liter for the drop from the basal level after lactose, sucrose, and glucose, respectively; and 0.7, 0.6, and 0.4 mEq/liter for the age differences at any time after the oral load of the three carbohydrates, respectively. The lactate rise was similar in all age groups tested, and the differences were not significant; the LSD at 5 % level for the blood lactic acid concentrations were 4.0, 1.5, and 1.9 mg/100 ml for the rise over the basal level after lactose, sucrose, and glucose, respectively; and 6.2, 2.2, and 2.9 for the age differences at any time after the oral load of the three carbohydrates, respectively. The LSD at 5% level for the A blood reducing sugars were as follows: 14.6, 11.4, and 7.3 mg/100 ml for the concentrations found at any time after the oral load of the different carbohydrates for groups I, II, and III, respectively; 10.8, 9.7, and 11.6 for the rise over the basal level after lactose, sucrose, and glucose, respectively; and 21.3, 14.8, and 19.3 for the age differences in blood reducing sugar levels at any time after the oral load of the three carbohydrates, respectively. Data are means =fc 95 % confidence intervals. The number of patients studied in each group varied from five to seven. * Minutes after load. ences were significant in the case of the two groups of younger infants but were not significant for the older infants. These data indicate an impairment in lactose and sucrose metabolism but not in glucose absorption during the first few days of life of premature infants and are similar to those reported by others [5, 29] . Also, there was a delayed return of blood reducing sugar to fasting levels during all carbohydrate tolerance tests. This slow disappearance of exogenous glucose from the blood has been reported by others [5, 13] , as has the accelerated removal after the first few days of life [6] . Since both disaccharides tested produced a drop in blood pH values and CO 2 levels, the possibility existed that this was the result of hydrolysis to the constituent monosaccharides other than glucose. Thus, three infants were given galactose and three others received oral loads of fructose. The results obtained were similar to those depicted previously for glucose. There were no significant blood changes induced; the bicarbonate concentrations in serum fell a mean maximum of 1.6 mEq/liter and there was an increase in concentrations of lactate in blood that reached a mean maximal increment of 1.4 mmoles/liter at 90 min after oral loads of both monosaccharides. This rise in the level of lactate was the highest attained after any of the carbo- The reducing power was corrected for each carbohydrate given, the depicted basal levels being the ones attained immediately after the administration of the sugar minus the ones present before it. There were no differences in the rate of disappearance of the three different oral loads; thus, the results were grouped together. Data are means. Three patients were given lactose, two were given glucose, and three were given mannitol.
O
hydrate loads and correlated with a greater rise in BRS.
Some of the differences in response to the oral carbohydrate loads as well as the rapidity of the changes induced by disaccharides could be explained by variations in the velocity of gastric emptying time. A rough estimate of this rate was made by serial determinations of the gastric sugar content after lactose, glucose, and mannitol, as shown in Figure 7 . Each of these hypertonic solutions rapidly disappeared from the gastric content; thus, the site of production of the metabolic changes that lead to the development of metabolic acidosis within minutes after an oral load of lactose did not seem to be the stomach. However, no attempt was made to elucidate further the exact portion of the small intestine where the changes might be occurring.
Discussion
The foregoing results indicate that disaccharide metabolism in normal premature infants is impaired. Oral loads of carbohydrates produced a lesser elevation of BRS than in mature infants and induced the development of metabolic acidosis. A gradual improvement in lactose tolerance occurred as the infants grew older, greater increments in BRS were observed, and after month 2 of extrauterine life or after week 38 of gestational age no pH or bicarbonate changes were detectable in either premature infants or full-term patients with IUM. There was no impairment in monosaccharide metabolism, absorption of glucose, galactose, and fructose being normal and blood values remaining stable from day 1 of life onwards.
The human fetus has disaccharidase activity after month 3 of intrauterine life [2] consisting only of a-glucosidase activity, namely maltase and sucrase. This reaches a maximum during months 6-7 of gestation and remains high thereafter. The /3-glucosidase activity, namely lactase, develops less rapidly during antenatal existence and peaks at the end of normal gestation [2, 15] . Premature infants thus have a low level of lactase activity that rises rapidly during the early period of extrauterine life. This enzyme insufficiency could be responsible in part for the impairment of lactose hydrolysis and the development of metabolic acidosis; the maturation of the enzyme system brings about an improvement in disaccharide absorption and blood pH values and bicarbonate concentrations in serum remain stable after oral ingestion of the sugar. Since final digestive process of lactose takes place in the small intestine [25] , factors other than a primary enzyme deficiency may be responsible for the impairment in lactose absorption during the neonatal period. Indeed, full-term infants also have impaired lactose metabolism during the first 11 hr of life [1] . The possibility of poor mucosal contact with the disaccharide molecule, thus preventing hydrolysis, requires consideration.
Whatever the mechanism producing impaired absorption of lactose in premature infants, its metabolism is accompanied by an alteration in the H+ ion concentrations of body fluids. Whether these changes emerge directly from the hydrolysis of disaccharide in the intestinal lumen or within the mucosal cells, or indirectly as a consequence of the disturbance produced in intestinal function by the unabsorbed carbohydrate remains moot. The decrease of both chloride and bicarbonate levels accompanying the changes in the H+ composition must be accounted for by the accumulation of other anions such as those produced in patients with diarrhea [42, 43] in addition to lactic acid. The increased concentration of lactate was not sufficient to account for the increase in anions other than chloride and bicarbonate. It is probable that the unabsorbed disaccharides are somehow rapidly degradated, at least in part, to organic acids despite the apparent deficiency of mucosal disaccharidases. Most of these organic anions are quickly absorbed and produce a prompt metabolic acidosis. The remaining part is lost in the intestinal fluid and is neutralized by the gut with secretion of large quantities of cations and a loss of bicarbonate [42] .
The clinical symptoms of disaccharide malabsorption result from an inbalance between the intestinal disaccharidase activity and the disaccharide load. The standard loads employed in these and other studies [5, 29] produced no stool changes, possibly because the lower segments of the bowel compensated by complete reabsorption of the increased amounts of water and solutes delivered from above [20] . Double lumen intubation studies of different segments of the intestine might yield information to clarify these points. When the functional capacity was exceeded with a larger amount of lactose, however, the patients developed severe metabolic acidosis and, in addition, diarrhea, evidence of carbohydrate malabsorption, and alterations in the final stool composition with increased excretion of electrolytes and lactic acid. This larger dose is well tolerated by infants following recovery from severe gastroenteritis [12, 34] . Although for practical purposes the effect of diarrhea on acid-base balance can be ascertained from sodium, potassium, and chloride measurements of stool, a more refined analysis with consideration of all anions and cations excreted in the feces after oral disaccharide loads may further elucidate the organic anion content of feces.
The production of organic acids by intestinal bacteria has been shown to play a role in the development of acidosis in infants with diarrhea [42] and in sheep [10, 11] . In the premature infant, however, it may be that anions are largely generated within the body rather than by bacterial fermentation, since in the present experiments neomycin treatment did not influence the development of metabolic acidosis after lactose administration. It should be kept in mind, however, that this antibiotic will lower the bacterial content of the bowel but not sterilize it. The type, the specific quantities, and the exact portion of the bowel where the anions are generated after oral loads of lactose remain to be determined.
Although there were no alterations in blood pH values detected in mature infants after lactose administration, the possibility that they also accumulated anions cannot be excluded, since increased buffer capacity may have obscured this effect. Nevertheless, the present observations do not eliminate the possibility that unhydrolyzed disaccharides, through their action on stool volume, exert a sweeping effect on water, cations, and anions secreted and reabsorbed at different segments of the bowel [31, 32] , and the resultant change in blood acid-base equilibrium of premature infants reflects only the efficiency of their compensatory mechanisms [21, 41] .
Of interest are the rapid onset of the lowering of blood pH values and levels of bicarbonate concentration in serum and the remarkably rapid correction of the acidosis with values returning to base line within 2 hr. The recovery of these variables to basal levels suggests that the organic acids are quickly metabolized to CO 2 and H 2 O since correction by the kidney would be expected to take considerably longer [18] . The exact role of this organ will have to be studied to determine the pattern of change in renal acid excretion after disaccharide ingestion.
Summary
Oral loads of lactose induced metabolic acidosis in premature infants which was accompanied by an anion substitution for chloride. Lactate accounted for one-ninth of this substitution. No changes in stool composition were observed as long as maximal functional capacity was not exceeded. Neither neomycin treatment nor substrate priming modified these responses; however, advanced age produced a diminished response. Sucrose caused a similar effect while monosaccharides or other osmotic loads, e.g., mannitol, caused no such alterations. These observations indicate that disaccharide metabolism in newborn premature infants is impaired.
